The theory of the loading/unloading response ratio (LURR) was applied to the Jiashi earthquake sequence which occurred at the beginning of 1997 in Xinjiang, and found that, before the earthquakes with relatively high magnitudes in the sequence, the ratio showed anomalies of high values.
only earthquakes with smaller magnitude than the mainshock occur.
The Jiashi sequence began with a M , 6 . 4 earthquake at 09: 47, 21 Jan., 1997 (located at 39.6N, 76.9E), and till 31 May, 1997, 7 earthquakes with magnitudes >6 and in total 5 480 earthquakes with magnitudes ML>l. 0 occurred. Among them, the strongest one is the M , 6 . 6 earthquake on 11 April, 1997. It is rare and noticeable in geoscience studies that so many strong earthquakes occurred in such a short period in the same region.
The sequence was too complicated for the usual methods to analyze. Using the records from the Kashi Seismological Observation, Xinjiang, we traced the variation of LURR during the process of the swarm, trying to apply the theory of the LURR to the tendency judgment after large earthquakes. We found that the LURR had shown high value anomalies before the relatively large earthquakes in the sequence. Successful forecasts were made before some of these large ones.
Methods
The theory of LURR['-~] introduced a new parameter, LURR ( Y ) , which gives the instability of a nonlinear system. Its definition is where X + and X -represent the response rate of the system in the loading and the unloading period, respectively. When the system is in a stable state, the values of the loading/unloading re-sponse rate are approximately equal, and thus Y is about 1 ; when the system gets closer to the unstable state, the loading response rate becomes bigger than the unloading one, and thus the Y value increases; when the system is in an unstable state, Y will tend to infinity
We take the stress caused by the action of tide induced forces by the sun and the moon to the lithosphere as the source for loading/unloading, and the geophysical variables, such as crust deformation, gravity, underground water level, which can show the process that the system becomes unstable, as the response. Up to now, the LURR with the energy released by the earthquakes in the studied region as the response has been sufficiently studied and applied.
The algorithm to calculate the LURR is outlined below:
where " + " and " -" represent loading and unloading respectively, the subscript i gives the sequence number, and m can be any of 0, 1/3, 1/2, 2/3, 1 , etc. Here we use m = 1/2 to calculate the LURR.
As a new method for earthquake prediction, the theory of the LURR has been tested by different kinds of earthquake data. Some satisfying results were obtained after it was put into practice[2. earthquake, the Y value keeps a high lies for about 1 year. In March 1996,
